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Abstract 


Over one century has passed since we first began to use an electric 
car. Have we become mature enough to cope with it now, or will it 
again prove a dead technology? This article gives a brief description 
of the state we are in now regarding electric vehicles. It also discusses 
fundamental issues and lays down directions necessary for this multi- 
disciplined project. 


Introduction 


Battery-powered motor vehicle was invented first in the late 1880s 
in the form of car, truck and bus. They had until 1920 been competitive 
with petroleum-fuelled car. Except perhaps for their brief return in the 
US in 1960s due to an oil crisis, they have largely disappeared from the 
automobile production lines. 


We may prolong to a certain degree our exploitation of the fossil 
fuel by getting the most of it possible from underground and by us- 
ing it more efficiently. A large part of oil in the reservoirs permeates 
and is retained inside porous rocks. There have been studies to un- 
derstand better the nature of this retention, which could help us delay 
the depletion of oil-fields. This is one application of the bond problem 
(cf Dullien, 1979; Scheidegger, 1960) of percolation theory (cf Stauffer, 
1985; Tiyapan, 2002 and 2004.) To use oil wisely we may on one hand 
produce cars which have better power-consumption efficiency. On the 
other hand we may improve our road networks and traffic controls such 
that to minimise the overall congestion. One example of this latter is 
the idea based on the symmetry of percolation thresholds suggested by 
Tiyapan (2002, appendix.) 


All hydrocarbon or fossil fuels when burnt produce carbon dioxide 
that acts as a blanket which lets the heat from the sun to enter the 
Earth’s atmosphere but prevents it from radiating away at night. This 
is known as the greenhouse effect by the result of which the earth is 
warming up, disturbing the global balance of the weather. This is one 
reason why the research for an efficient electric car is important. 
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History 


Alessandro Volta invented the primary battery in 1780, Plante in- 
vented the secondary battery in 1860. The former is known as a one- 
way battery whereas the latter may be recharged and reused. Volta’s 
battery used stacks of different metals separated by cloths which are 
moistened with an ionic solution. Plante’s electric cells were essentially 
a lead-acid system. 


In 1881 M. Gustave Trouvé demonstrated for the first time his mo- 
torised tricycle powered by lead-acid batteries. By late 1880s battery- 
powered motor vehicle was used for private passengers as well as for 
truck and bus. The first electric four-wheeler was made by William 
Morrison in 1891. In 1899 a four-wheeled electric car made by Camille 
Jenatzy became the first ever to break the 60 mi/hr record. Most taxis 
in Berlin, Boston and New York were electric. London in 1910 had 
registered some 6,000 electric cars and 4,000 commercial vehicles. 


With the help of people like the inventor and industrialist Elmer 
Ambrose Sperry (1860-1930), in its early stage it was competitive with 
petroleum-fuelled car. Then the progress in the development of the 
latter became faster, for example the Kettering electric self-starter which 
was used in 1912 Cardillacs. By the end of the First World War the 
use of electric propulsion had become limited to wayside power-trains, 
trams and trolley bus. These were gradually replaced by the diesel- 
engined bus. In London the tram lasted until 1952, and the trolley bus 
until 1962. After 1920 electric car was largely forgotten, to reappear 
briefly in the US during 1960s due to an oil-crisis, but disappeared 
again by mid-1980s. 


In 1990 the California Air Resources Board talked about zero- 
emission vehicles (ZEV, by legal definition in the US the electric vehicle 
is a ZEV), and about imposing the requirement that all car-manufactur- 
ers produce a certain amount of these. Unfortunately the idea was later 
dropped. 


In Thailand hybrid buses have been tested and successfully used. 
One example is the route-36 EURO-II diesel bus which derives its en- 
ergy from two sources, namely a battery system and a diesel-powered 
generator set. 


Possible implementation 


Vaen Sryayudhya, Editor April 2006 153 


Tyabandha Journal of Arts and Science Vol. 3, No. 2 


Count Felix Carli in 1894 devised a system of rubber springs that 
give additional power to his electric tricycle. Although such hybrid 
vehicles are also a possibility, even a somewhat more probable one, we 
do not think it is the right approach to the problem and therefore shall 
not consider it here. For one thing such hybrid systems are usually 
more complex and costly. We believe a simplest system is the best. 
Regarding hybrid possibilities Miller (1977) gave a good overview of 
combined energy sources and storages. The storage for mechanical 
energy, for instance, could be done using the fly wheel. 


Using palm-oil to power a diesel engine has been studied and 
satisfactorily tested by other researchers, for example the team led by 
his majesty the king of Thailand. The development and success of 
these researches are both interesting and exciting. But our scope is 
only limited to electricity and battery. The latter stores the former, the 
former runs the vehicle. 


Solar energy can be used to supply the energy for recharging the 
batteries. This can be in the form of either a charging dock at home, or 
a recharging facility at the battery-exchange station. Yamamoto (1994) 
called the second half of the twentieth century the era of semiconductor. 
Developments in the field of semiconductor and solar cell result in the 
utilisation of solar energy becoming more and more feasible. Carbon 
in the form of artificial diamond is used as heat-absorbing material to 
absorb the heat generated by the current flow in semiconductor. There 
are also other carbon structures, namely the Buckminster Fullerine C60 
and C80 the application in this field of which needs to be investigated. 
The Earth receives 10!8 kWh of solar energy each year, while our overall 
energy consumption is annually less than 10!4 kWh. So theoretically at 
least the solar energy still looks well as a renewable source of energy 
for the electric car of the future. 


Problem and solution 


The lead-acid batteries used in most electric cars are heavy, and 
their capacity are reduced in cold weather. Charlesworth (1977) argues 
that one tonne of lead acid traction batteries contains the same amount 
of energy as one gallon of petrol, thus most of the energy expended in 
just moving the fuel about. According to Plust (1977) the energy den- 
sity of batteries is 60-200 Wh/kg. Examples of other types of battery 
apart from the lead-acid batteries are nickel-zinc-, nickel-iron-, metal- 
air- and zinc-air batteries. 


With regard to this problem, electric cars are still waiting for some 
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breakthrough similar to those which happened for the internal com- 
bustion engine. There have been efforts to develop a better electric cell, 
an example of which is the US Advanced Battery Consortium that was 
formed in 1991. Since in electric car the battery must supply all the 
energy needs, that is to say, the propulsion power as well as lights and 
other accessories, for example air-conditioning and radio, it is arguably 
the most important criterion for the success of the project. 


There are presently no battery charging and exchange stations. We 
not only must have these but also need to have them everywhere, con- 
sidering the limited ranges of electric car at present. While it is possible 
to add these facilities into existing petrol stations, there are still some 
safety issues to consider. 


If we use fuel cells instead of a battery it may be easier to make 
changes to to petrol stations to accommodate servicing facilities for 
these. Liquid methanol and gasoline can be pumped into a car which 
are later converted by a reformer on board into hydrogen, which then 
become the fuel. 


Steps to take 


Dry cells are much lighter than rechargeable batteries. The pos- 
sibility, feasibility and environmental consideration of using dry cells 
instead of rechargeable cells should be investigated. 


As for secondary batteries efforts have been made to develop bet- 
ter configurations from iron-air-, lithium-chlorine-, lithium-sulphur-, 
nickel-cadmium-, silver-cadmium-, silver-zinc-, sodium-sulphur- and 
zinc-air systems (cf Bayliss, 1977.) Study for better batteries needs to 
be carried out further. Also important are researches on superconduc- 
tor. 


The use and design of solar cell to harvest energy from the Sun 
need to be considered. This includes among other things the on-board 
charging facility. The development of electric car should go hand in 
hand with the research for a better solar-energy technology. 


One important step to take is to develop a control and information 
system for the traffic of electric vehicles. An example of this is the 
Intelligent Vehicle/Highway Systems that has been proposed, which 
sits on the infrastructure of telecommunication networks. 
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We plan to investigate also the possibility of powering the elec- 
tric car externally, in a way similar to the overhead power-line and 
pantograph which supply railcars. For this the power supply must be 
integrated into all roads. Instead of having all the roads powered we 
could have recharging nodes at intervals, possibly at intersections in 
the city and service stops along interurban roads. 


Instead of container tanks, such system would rely on transmission 
and distribution lines. Ultimately this leads to the question of where 
to find the energy to supply the extensive networks of power-supply 
which is needed. The answer to this question I think lies in the future 
of wind energy, solar arrays and nuclear fusion generation. These are 
also under study. 


Conclusion 


Renewable sources of energy are much needed in the foreseeable 
future. Extinction of species and termination of past civilisations were 
equally likely to be caused by a disappearance of energy sources as by 
other catastrophic means. A major use of the fossil fuel is for trans- 
portation, therefore the development of electric car is very important 
in order to address this coming energy crisis. However, the research 
toward this end is multi-discipline. It involves among other things the 
study of batteries and the use of nuclear-, solar- and wind energy to 
supply the energy for the batteries. 
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